The main reason for different insurance premiums and benefits is the use of different statistically proven risk factors in actuarial calculations for individuals. Basing its ruling on European Union Directive 2004/113/EC, the European Court of Justice on March 1, 2011, concluded that any genderbased discrimination is prohibited, so gender equality in the European Union must be ensured from December 21, 2012. Until then, gender-specific premium differentiation was allowed in most European Union Member States for risks that are strongly linked to gender. We discuss the relevance of price differentiation criteria from the point of view of insurers, regulators and ethicists, and reflect on the degree of acceptance of such price differentiation by consumers, which is assessed empirically through an international consumer survey conducted in the United Kingdom, Germany, France, Italy and Switzerland. The perception of risk factors and of effective gender-related price differences is considered with respect to motor, annuity, term life and health insurance. Finally, we discuss possible consequences of the new regulation for the insurance industry.
men and women in the access to and supply of goods and services is invalid with effect from 21 December 2012" (ECJ, 2011) . On this basis, it was not necessary to answer the second question (ECJ, 2011, para. 34-35) . In light of the Court's ruling, it is no longer allowed to treat male and female policyholders differently when calculating premiums and benefits for new insurance contracts.
The ruling has led to a broad public discussion of both the insurance industry and insurance associations as well as consumer organizations. The ongoing debate about discrimination illustrates the area of conflict. Most EU Member States applied Article 5(2) and still allowed the use of the risk-rating factor gender to calculate their insurance products. Therefore, the judgment will impact on all EU Member States (see European Commission, 2012, para. 3 ). An important aspect of discrimination in insurance is the differentiation between on the one hand discrimination law, based on the principle of human rights and the principle of equality among individuals, and on the other hand the principle of actuarial fairness and actuarial equality. Hence, the question arises whether the customer as an individual feels that he or she is treated fairly and what impact the Gender Directive has on the insurance industry and policyholders.
In addition to the legal texts, many surveys and literature are concerned with issues of gender differentiation in the insurance industry as well as price sensitivity of policyholders. In addition to considering legal and economic aspects, ethical issues are often analyzed. A survey of the EU (see Civic Consulting, 2010a,b,c) deals with the theme of ethically justified price differentiation due to different risk characteristics. However, this survey interviews and takes account of consumer organizations, ombudsmen and national insurance and banking associations rather than policyholders as insurance customers. Ebner (2010, p. 7) examines differences in the degree of willingness to pay higher premiums among insurance customers as well as their specific behavior patterns in terms of behavioral pricing, but did restrict it to the risk criteria of gender. Furthermore, analyze price sensitivity in different product lines with high demand for insurance that is usually mandatory, e.g., motor and life insurance. They conclude, for example, that the respondents do not require the removal of gender differences in pricing if positive effects are expected for the group as a whole. Borenstein (1989) also analyzes consumers' behavior in competitive insurance markets, but focuses on discrimination based on risk sorting in insurance companies. He points out that the soundness of insurance can be enhanced by a ban on several risk classification factors in actuarial pricing (Borenstein, 1989, p. 38) . It should be noted that regulatory intervention in actuarial calculation, and in particular gender differentiation, has been discussed in scientific literature in the U.S. since the 1970s.
1
Charges of discrimination mainly relate to ascriptive personality characteristics, e.g., gender, ethnic 1 This followed the initiation of various lawsuits brought by policyholders against the use of gender-specific life tables in actuarial calculations of pension schemes. In the U.S., gender inequality violates Title VII of the Civil Rights Act of 1964. In two decisions -the Manhart case (see U.S. Supreme Court, 1978) and the Norris case (see U.S. Supreme Court, 1983 ) -the U.S. Supreme Court ruled that pension payments must be equal for both sexes and banned the use of gender-specific life tables. In this context, various authors consider the aspect of gender discrimination in U.S. pension schemes from ethical and economical perspectives (see, e.g., Martin, 1977 Martin, , 1979 Hedges, 1977; Myers, 1977; Kimball, 1979 Kimball, , 1980 Brilmayer et al., 1979 Brilmayer et al., , 1983 Laycock and Sullivan, 1981; Benston, 1982 Benston, , 1983 Christiansen, 1983; Hickman, 1983) . Finkelstein et al. (2009, p. 38) analyze regulatory aspects and their consequences for the insurance industry. They develop an equilibrium screening model to show the impact of gender-based pricing restrictions on annuity products based on the papers of Hoy (1982) as well as Crocker and Snow (1986) . origin or race (see, e.g., Schiek, 2000, p. 229) . In the European literature, for example, Schmidt (1989) discusses discrimination against women in private health insurance. Also, Ford and Reifner (1992) consider inequality between sexes in the insurance and financial sector. Buzzacchi and Valletti (2005, p. 71) analyze in their paper the welfare and impact of strategic price discrimination in mandatory insurance markets. Thiery and Van Schoubroeck (2006, p. 190 ) examine aspects of fairness and equality in actuarial risk selection from a legal standpoint and their impact on insurance companies.
So far, the literature and surveys concerned with issues of gender differentiation in the insurance industry and the price sensitivity of policyholders do not take the customer's point of view into account directly, but rather indirectly through, e.g., relevant associations' opinions or court rulings. In the following study, we use a survey to investigate consumers' views on the ethical acceptability of price differentiation factors (first survey part). To link the judgment of the ECJ with the subject of discrimination in insurance, as previously mentioned, we specifically focus on the assessment of price sensitivity for differentiated premiums based on the gender risk criterion in the second part of the survey. We believe this point is important because -to our knowledge -in the existing recent literature customers were not asked about their opinion on gender-specific pricing.
Our contribution focuses on core dimensions along the following line of reasoning: First, we examine the customer's perspective by conducting a broad survey covering different insurance products and several European countries. Second, we compare views on and exposure to price calculation in these countries and product lines. Third, we put the gender criterion in context with other relevant differentiation criteria. Finally, we assess consumers' opinions of the fairness of the resulting price differences.
The remainder of the paper is structured as follows. In Section 2, we discuss the importance of risk differentiation in pricing in light of varying perspectives of different stakeholders. We present the viewpoints of insurers, regulators and ethicists (Section 2.1), as well as the customer's view of price differentiation, which is based on new empirical results from our study (Section 2.2). Next, in Section 3, we focus on the particular case of the gender criterion, i.e., the use of gender as a risk factor in different countries and product lines (Section 3.1) and customers' perceptions of price differences due to gender-based differentiation (Section 3.2). In Section 3.3, we sum up the results of the different stakeholder perspectives and discuss possible implications of the EU ban on gender-based discrimination. Therefore, we focus on customers' reactions, on the reactions of the insurance industry and possible further regulatory intervention. Finally, Section 4 summarizes our findings and presents our conclusions.
Risk differentiation factors in insurance pricing
Differentiation criteria play an important role in insurers' premium and benefit calculations. In this section, the relevance of risk factors for adequate pricing is analyzed from different viewpoints. The insurance industry's goal of price differentiation is to ensure a profitable business model and to avoid adverse selection effects. From the regulatory viewpoint, differentiation through discrimination, e.g., based on race or nationality, should be prevented. From an ethical point of view, differentiated premiums may appear to be antisocial and prohibit solidarity in the group of policyholders. Finally, we introduce new empirical results from a consumer survey which illustrate the customer's point of view.
Perspectives on price differentiation

Insurance industry's point of view
Actuarial calculation of risk differentiation in pricing is based on the principle of equivalence, which is deemed to exist when the present values of premiums and benefits are equal. The statistically expected claims costs depend on risk characteristics and form the basis for a risk-adjusted premium calculation (see, e.g., Wang, 2000, p. 15) . With the help of price differentiation an insurance company can minimize the effects of anti-selection.
2 This means the customer portfolio is protected against policyholders leaving because of lower loss expectancy and higher premiums, or policyholders taking out a policy because of higher loss expectancy and lower premiums (see, e.g., Borch, 1984, p. 469) . The more precisely an insurer is able to calculate expected claim payments, the better it can differentiate premiums. Furthermore, this also enables the acquisition of lower risk customers with adequately lower premiums. This approach minimizes cross-subsidization in the portfolio (see, e.g., Finkelstein et al., 2009, p. 41 ).
On the one hand, differentiation by risk exposure is not discrimination but rather is indispensable for private insurance to function in a competitive market (Rees and Wambach, 2008, p. 95) . On the other hand, high premium differentiation can result in the exclusion of higher risk policyholders, whose premiums might be raised to an unaffordable level. Thus, the more accurately an insurer can calculate premiums and provide policyholders a fair price, the more risk averse customers take out adequate insurance cover (see, e.g., Rees and Wambach, 2008, p. 45) . Furthermore, surveys on price fairness presented, for example, by , conclude that an apparent motive for customer fairness implies a higher willingness to buy. If policyholders perceive premiums and benefits as fair and justified, they are more willing to accept the premiums determined by the insurer. Several authors discuss the so-called "propitious-selection" theory where highly risk avoiding consumers both reduce the hazard and purchase insurance, while less risk-averse customers are less willing to buy insurance voluntarily (Hemenway, 1990 (Hemenway, , p. 1064 . The main difference with the phenomenon of adverse selection described by Akerlof (1970) is that customers can actively influence their risk behavior. Therefore, customers who avoid high risk are targeted to reduce the hazard (Hemenway, 1990 (Hemenway, , p. 1064 .
3 Thomas (2007, p. 129) justifies the principle of propitious selection where customer demand for insurance is linked with lower risk rather than higher risk.
Customer segmentation into groups provides an important role for risk selection and segmentation for individuals in the insurance industry (Brilmayer et al., 1979, p. 508) . From an economic point of view, the principle of premium differentiation is introduced according to actuarial equal treatment of policyholders. The Pareto optimum describes a competitive equilibrium if every single relevant cost or utility factor has its market price (Arrow, 1963, p. 942) . A ban on risk-rating factors proscribes the use of available information and leads to suboptimal pricing. Accordingly, similar risks require an identical calculation of insurance premiums, while differing risks are to be treated with differentiation (see, e.g., Jannott, 1994) . Individual premiums assure that each policyholder finances his own expected loss or the expected loss of his customer segment. Furthermore, the resulting differentiated premiums per segment are essential for insurance companies to ensure the premium-independent composition of their portfolio as well as to be efficient and competitive in the market (Groupe Consultatif Actuariel Européen, 2011, p. 21). Ebner (2010) concludes that it is precisely through differentiated prices that higher advantages for both the customer and the insurer can be achieved.
A distinction is made between two forms of policy for the calculation for policyholders. The primary premium differentiation takes place upon signing of the contract: Pricing is based on "objective" and a priori determined attributes, e.g., in motor insurance type of car or motor power (see Meyer-Kahlen, 1988, p. 91) . Secondary premium differentiation is carried out after a loss occurred, i.e., based on the experience of the insurer with the specific risk. The individual "subjective" differences between risks within a risk group are calculated ex post, i.e., in the form of premium adjustments based on individual claims record of the previous year, e.g., in motor insurance through a system of discounts and surcharges (see Meyer-Kahlen, 1988, p. 91) . For the insurance industry it is irrelevant if the used risk criteria are linked to causality. It is important that the criteria be reasonably stable over a sufficiently long period and correlated (ABI, 2010, p. 13) .
A recent industry survey of all business lines (see Civic Consulting, 2010a) shows that insurance companies have so far received very few complaints regarding policyholder discrimination on the basis of differentiated premiums. Since 2007, 51% of the surveyed insurance companies have had no complaints, while 21% have had fewer than five cases per year and only 3% have had between five and nine complaints per year (Civic Consulting, 2010a, p. 96) . Most of these complaints concern life insurance and annuity products (23%), private health insurance (19%) and motor insurance (15%) (Civic Consulting, 2010a, p. 106) . 50% of all complaints concerned refusal to provide services, 38% concerned exclusions and restrictions, and 32% involved prohibitively expensive premiums (Civic Consulting, 2010a, p. 107) . The complaints mainly relate to the criteria of age (42% of all filings), disability (38%) and ethnic origin (16%) (Civic Consulting, 2010a, p. 108) . The low number of complaints is mainly explained by the appropriate legal framework in the EU. However, it is not clear if it is not simply the result of a lack of knowledge on the part the public regarding anti-discrimination legislation.
Regulatory point of view
Since 2004 national regulations on gender discrimination have to be compatible with the Gender Directive and the particular conditions of its Article 5(2). However until the end of 2012, EU Member States used the gender-related risk rating factor according to national law in different ways (European Commission, 2012, pp. 6-7) . Number 3 of the Guidelines on the Application of the Gender Directive states that "all EU Member States currently allow gender differentiation for at least one type of insurance" (see European
Commission, 2012, para. 4). Article 5(2) of the Gender Directive was only applied in EU Member States which had not already previously implemented gender-neutral tariffing into national legislation (Kokott, 2010, para. 23) . Accordingly, the principle of non-discrimination was applied "similarly" in the EU Member States, but not "identically". The legislator takes precedence over the applicable insurance laws to protect individual rights (see also Ebner, 2010) . The Commission of the EC argued in its proposal for a Council Directive implementing the principle of equal treatment of women and men in the access to and supply of goods and services that "equal treatment for women and men is a fundamental right and [...] the freedom to set tariffs must be subject to that right. The separation of men and women into different pools leads to an unjustified difference of treatment [...] . The practice must be judged to be discriminatory and the legislator should therefore take action to prohibit it" (see Commission of the EC, 2003, pp. 7-8) . Based on the ban on the gender criterion, the different positions of equality become apparent (Thiery and Van Schoubroeck, 2006, p. 193) . Discrimination in pricing is an illustration of the tension between the differentiation of existing legal discrimination law, based on the principle of human rights and the principal of equality between individuals on the one hand, and the principle of actuarial fairness and equality on the other hand.
Ethical point of view
Aristotle's formula is the basis for the principle of formal justice and can therefore, also provide the basis for fair prices. Risk-based premium differentiation aims to treat situations similarly and price risks identically if they are comparable from a risk assessment perspective. The principle of formal justice is the requirement to treat comparable situations equally and non-comparable situations unequally, unless such treatment is objectively justified, i.e., treating equals equally (Koller, 2001) . Apart from formal equality there is substantive equality. "Substantive equality requires that the roots of inequality be identified, the goal of equality of opportunity be established, and that a legal mechanism be established that will achieve this goal in a principled way" (Centre for Equality Rights in Accommodation (CERA), 2013, p. 2). That is, e.g., to achieve substantive equality in insurance pricing the use of the risk rating factor motherhood is prohibited (see, e.g., Tobler, 2005) .
Actuarial pricing is based on statistical data. The assessment of risk is carried out on the basis of personal customer characteristics which are not always obvious. Hence, insurance companies use criteria that are easy to identify and strongly linked with the target criterion. From an economic point of view, this seems efficient; from an ethical point of view, it may be critical. Doing so results in a generalization, and specific individual cases are not taken into account. Hence, particular cases cannot be assessed individually and partial discrimination may occur (see Britz, 2008, p. 17) . Thus, treating individuals equally is a challenge within insurance portfolios.
The insurance industry uses price differentiation factors to determine the fair price for insurance products. Some are innate factors (e.g., age, racial/ethnic origin, gender) or "given" (e.g., health status), and others are endogenous criteria (e.g., availability of garage parking in motor insurance). The central question is the comparability of different risk features with regard to actuarial calculation. In this context, some features are more influenceable (e.g., smoking habits) than others, such as the gender criterion, which is inextricably linked with the person and represents an immutable attribute: "In addition, a person's gender, unlike, for instance, his age, is not subject to any natural changes" (Kokott, 2010, para. 50) .
Because the assessment of comparability is time-dependent, the question of who judges comparability is crucial, what the comparison is based on, and which differences are considered to be legally relevant. The regulator issues anti-discrimination rulings for individuals who are negatively affected by law. Societyin our case the consumer -has to discuss the power of the state's influence (see Section 2.1.1). This is in the scope of the following analysis where the customer perception on risk factors will be analyzed.
Customer perception of risk factors
Various surveys focus on the customers views regarding differentiated premiums in the insurance industry.
For example, the above-mentioned survey by concludes that consumers are more willing to pay if premiums are fair. A study by Civic Consulting (2010a) focuses on complaints about price differentiation criteria that have reached independent arbitration committees. We observe that in most analyses similarly to the ones by and Civic Consulting (2010a) no customers are directly questioned. Thus, the purpose of this section is to introduce our consumer survey and present the obtained results regarding the customers acceptance of price differentiation factors in the insurers pricing process.
Survey description
The survey was conducted in five European countries about four key insurance products focusing on several price differentiation criteria. The questionnaire was designed to determine consumers' acceptance of various differentiation criteria on the basis of practical examples. A detailed description of that questionnaire can be found in the Appendix. The survey focused on the product categories motor, annuity, life, and health insurance. In each of these product lines a selection of the most relevant differentiation criteria is considered in Part I of the survey (see Appendix): For motor insurance, the criteria considered are the customer's age, make of car, mileage and customer's gender. For annuity insurance, the consumer's income, health status, smoker status and gender are taken into account. For life insurance, we look at the policyholder's age, body mass index (BMI), hobby and gender, while for health insurance, age, health status and gender are observed.
The poll was carried out in summer 2011 across the United Kingdom (n = 1 003 retained respondents), Germany (n = 1 040), France (n = 1 014), Italy (n = 1 013) and Switzerland (n = 1 038), comprising a total of 5 108 questionnaires answered. The inquiry is representative for the local population structure by age and gender in each country. Respondents graded the four criteria presented in each product line on a scale from 1 to 5 (1 = do not agree, 5 = agree completely).
Presentation of survey results and discussion
Perceptions of the use of price differentiation criteria in the insurance industry, and the degree of importance attributed to it, vary according to the nationality and gender of the respondents. Significant differences are observable with respect to different countries, product lines and genders. Table 1 shows the descriptive statistics of the survey results and indicates the average appreciation rating for the different survey criteria in both gender groups in each of the countries considered, as well as the average standard deviation and significant differences between the mean values. Asterisks (**, *) are used to point out the significance levels between both gender groups within a country, letters (A, a) show significant differences between countries.
Differences among countries
When analyzing the reactions to the various risk attributes, two groups of countries emerge, each of which evaluates the factors differently. The first group includes the respondents in the United Kingdom (U.K.), who mostly perceive individual insurance pricing as fair and justified. In comparison to the other four countries, respondents from the U.K. show the highest acceptance on average of all attributes (average: female = 3.21, male = 3.38). Furthermore, respondents in the U.K. have the highest acceptance rate in almost all product lines (14 out of the 16 attributes surveyed), regardless of the respondent's gender.
The difference is particularly remarkable when compared to France, where the average acceptance rates are roughly half a point lower (2.75 and 2.87, respectively). Hence, French respondents constitute the core members of the second group: independent of their gender, they are less approving of the use of individual risk factors for differentiated pricing. This finding is also indicated by through the overall value in each country (see bottom line in Table 1 ). Similar to the U.K., responses in France reveal extreme survey results. The majority of the respondents in France do not approve of the use of several individual risk characteristics (average rating below 3.0; consider, for example, gender or health criteria in annuity insurance and the gender criterion for health insurance, where the average values are 1.77, 1.90 and 1.80, respectively). In comparison to the other countries, France has the lowest acceptance of risk factors, especially for annuity, life and private health products. Establishing prices based on gender differentiation is perceived as unfair in France, in absolute terms (lowest acceptance ratings for annuity and health) and relatively when compared to the U.K. results.
It should be noted that the social policy of each country may have a considerable impact and thus may Reported values denote the average and the standard deviation (given in parenthesis) of the survey results for each risk factor considered and for both gender groups (female, male) in each country. The grades are based on a five-point scale: 1 = do not agree, 5 = agree completely (see also the survey description in the Appendix). The risk factors are grouped by product line (motor, annuity, life, health). The number n denotes the number of respondents in each country-gender group. The significance of difference is given within gender groups in each country (denoted by stars) and between countries (denoted with letters). The letters refer to the countries in the presented order, i.e., A = United Kingdom, B = Germany, and so on. * or lowercase letters denote significance at the 5% level, ** or capital letters at the 1% level.
have clearly influenced the respondents' attitudes toward risk factors. On the one hand, the U.K. can be characterized as a liberal welfare state, where resources are allocated through market forces and the state merely establishes the basic rules and infrastructure for basic social security (see, e.g., Esping-Andersen, 1990 ). On the other hand, France can be considered a corporate welfare state with a well-developed social and subsidizing system. The U.K. model is similar to the one in Switzerland with regard to individual attributes and is particularly obvious in the use of income as a pricing criterion for annuity insurance premiums, which Swiss men seem to perceive as fair (average rating of 3.55).
Differences among lines of insurance
When considering the acceptance rates of risk differentiation factors in the four surveyed product lines, the highest acceptance is found in motor insurance (average overall acceptance rating of 3.30), followed by term life insurance (3.25). In private health insurance (2.82) and annuity insurance (2.53) risk differentiation is less accepted. The risk criterion age has the highest customer agreement overall and thus in almost all countries across the four key insurance products. The highest acceptance rate for the use of age is observed for motor insurance (average overall acceptance rating for both genders of 3.37) and the lowest for private health insurance (3.22). However, in the latter case, the rating is still above the neutral level of 3. The gender criterion is accepted the least in almost all product lines, in particular for annuity (2.12) and private health insurance (2.39). For motor and term life insurance the acceptance rate is around 3.0 or higher (3.25 and 3.01, respectively).
The tendency of the two country groups is also reflected in the significance of the differences in the various product lines. Different reactions in all products can be found, with more pronounced differences between the U.K. ratings and those of the other four countries. The U.K. responses were significantly different from the responses from any other country, except for the following pricing criteria: the make of the policyholder's car for motor insurance (not significantly different from France), income for annuity insurance (not significantly different from Italy) and age for life insurance (not significantly different from Germany).
Differences between gender groups
The analysis of differences in the response behavior of the two genders reveals a heterogeneous picture.
On the one hand, no gender-specific significant differences were found in the U.K. in the ratings of all pricing criteria for life insurance, or in France with respect to all the motor insurance pricing criteria, or in Italy with respect to health insurance. On the other hand, male and female respondents in Switzerland offer significantly different ratings of all risk attributes for life and health insurance. In between these extremes, where significant differences appear for all attributes of a product, about half of all ratings of risk factors reveal significant gender-specific response behavior. The overall analysis of all countries demonstrates significant differences between the answers of men and women regarding the use of gender as a pricing criterion for life insurance, and health status as a pricing criterion for annuity insurance.
We want to deepen our analysis by conducting an additional correlation analysis. We examine whether there is a correlation among the various surveyed requested risk classification criteria. This allows us to assess whether the acceptance level of a given attribute is linked to the acceptance level of another attribute.
In the following we briefly outline the correlation of the different attributes' appreciation. By considering the correlation of the rating of individual risk criteria it is apparent that some attributes are more closely correlated than others. The highest correlation in acceptance is found between the rating of the risk criteria age and gender for motor insurance (Pearson correlation coefficient ρ = 0.42). Hence, respondents favorable to the use of the age criterion also advocate the use of gender in price differentiation.
Further correlations include the use of health status and age for health insurance (ρ = 0.40), and BMI and gender (ρ = 0.33) or BMI and hobby (ρ = 0.33) for life insurance.
Summary of survey results
Our analysis shows that the majority of respondents in most countries accept the use of premium differentiation criteria for insurance pricing. More specifically, the risk factor age is the most accepted risk criterion across all countries for motor, life and health insurance. The risk criteria of the policyholder's personal hobby and age for life insurance as well as income for annuity insurance are also well accepted by the respondents. The gender criterion in motor insurance and the health status for private health insurance are judged most acceptable, especially by respondents from the U.K.
The greatest differences among the risk criteria examined are observed for health insurance. The use of the criteria age or health status is considered less discriminatory than the use of gender. This is particularly evident when analyzing the survey results of respondents in France or the U.K. Generally speaking, the gender criterion is least accepted in pricing apart from motor insurance. This can be seen particularly well when ranking the ratings in the different product lines: in most cases the gender criterion receives the least favorable rating. However, since the ratings are based on a scale in which a rating of 3 corresponds to the neutral position, and the average ratings are concentrated around that neutral position, our results indicate that consumers do not consider the gender criterion as completely unacceptable. To summarize, most consumers accept gender-differentiated calculations when asked about their general acceptance of price differentiation criteria. Overall we also note that customers from the gender group that pays less premium or gets higher benefits in a particular product presents higher acceptance levels (see Table 1 , e.g., in motor, annuity and health insurance where these differences are significant).
The case of gender in insurance pricing
In countries and product lines where gender differentiation is or was not prohibited, pricing differences are observed and the gender-specific differences are highly relevant. The gender criterion constitutes an important element in actuarial calculation. This is justified by a statistically significant difference in life expectancy between men and women with a relevant impact on mortality tables (Oxera, 2011, p. 8) . Further, males and females have significantly different average loss probabilities for given types of insurance policies, because, for example, they behave differently. However, an overview that we outline below demonstrates that the use of the risk rating factor gender according to national law varied from country to country (before December 2012). We discuss the degrees to which consumers accept genderspecific differences in premiums. Finally, we extend on the possible (long-term) implications of the ECJ ruling and the definite ban on the gender criterion for individual insurance pricing.
Use of gender in different countries and product lines
The use of the gender criterion played an important role in the calculation of risk premiums and actuarial pricing (see, e.g., Society of Actuaries in Ireland, 2004, p. 19) . Primarily in the four business lines considered above -life and pension insurance as well as motor and private health insurance -the gender criterion was very important for pricing. Demonstrable statistical differences in the claims are observed between men and women. Such differences concern pricing criteria, such as the difference in average life expectancy for life and annuity insurance, different driving behavior for motor insurance, and different lifestyles as well as different inclinations to use medical services for private health insurance (see, e.g., Society of Actuaries in Ireland, 2004, pp. 5, 10-11). A study by Oxera (2011) illustrates the need for premium differentiation and the role of the gender criterion. Gender-specific premiums reflected the objective risk of policyholders. Dawkins (2011, p. 1) argues, that the motivation for using gender as a criterion for actuarial calculation is the same as for all criteria: to improve the efficiency of pricing.
The EU ruling follows the fact that the European Commission has concluded from several survey analyses that sex is not the main determining factor for life expectancy (Commission of the EC, 2003, p. 6). Thus, gender-specific differences in prices are always disadvantageous to either one gender group or the other. Gender-specific insurance premiums have been allowed in all 27 countries of the EU (see European Commission, 2012, pp. 6-7) -including the countries in the consumer survey presented in Section 2.2. The underwriter compensates for different risk levels by charging different premiums based on differences in loss probabilities and magnitudes for a given insurance product.
According to Article 5(1) of the Gender Directive, shall "the use of sex as a factor in the calculation of premiums and benefits for the purpose of insurance and related financial services not result in differences in individuals' premiums and benefits" after In private health insurance, healthcare costs are closely correlated with gender, since, higher rates of sickness affect the costs of women until the age of 50. Up to about this age, the rates of hospitalization are higher for men (ABI, 2010, p. 24) . Article 5(3) of the Gender Directive states that "in any event, costs related to pregnancy and maternity shall not result in differences in individuals' premiums and benefits" (Council of the EU, 2004, p. 41). Especially in social health insurance, the costs of pregnancy and motherhood are distributed equally between genders, so that everybody is covered at the same price (Civic Consulting, 2010b, p. 66). However, in private health insurance three risk factors are used for actuarial calculation: health status, age at the beginning of the contract and gender of the policyholder (Riedel, 2006, p. 234) . Often female policyholders have to pay much higher prices than men. Similar arguments apply to life insurance contracts. Premiums are calculated on the basis of statistical life expectancy and mortality tables (Civic Consulting, 2010b, p. 9). Men have higher mortality rates than women at all ages. Among other factors, behavioral, biological and socio-economical differences result in gender-specific differences in mortality. Thus, in general, men had to pay higher rates for their term life insurance than women of the same age (Civic Consulting, 2010b, p. 9). The gender criterion was also extensively used in annuity pricing. Because the life expectancy for women is on average five years longer than for men, their longer lifespan results in a longer average annuity period in old age, and therefore a higher present value of total annuity payments (ABI, 2010, p. 32). Thus, women had to pay more for their insurance policy because of the longer average period during which benefits are claimed. For motor insurance the gender risk factor is strongly linked to the age of the policyholder (Kelly and Nielson, 2006, p. 220) . Male drivers are likely to make more expensive claims and have accidents more frequently, even if mileage is taken into account (Arvidsson, 2010, p. 41) . The average claims costs for an 18-year-old man may be twice as much as those for women (Civic Consulting, 2010c, p. 107). Therefore, young men had to pay considerably more for their motor insurance.
There was a long tradition of using gender as a risk factor in the pricing of insurance, particularly in the five countries studied most closely in our analysis. The gender criterion was used for premium calculation in the four insurance products considered (see European Commission, 2012, p. 6). However, there were several national restrictions on gender-based pricing prior to the ECJ judgment and as a result of the Gender Directive. National law in several EU countries limited the use of the gender criterion for insurance products: In the U.K., for example, while gender has been used universally by insurers as a pricing factor, restrictions are defined in the Sex Discrimination Act of 1975 , amended in 2008 (ABI, 2010 . That Act covers policies that enter into effect on or after April 6, 2008 (Pinsent Masons LLP, 2011 . In Germany, almost all major insurance companies have used the gender criterion.
Gender-neutral tariffs had only been adopted previously for a few insurance classes. Such is the case, for example, for tax-privileged pensions, i.e., Riester pensions (Civic Consulting, 2010a, p. 141). However, the subsidization results in the gender-neutral annuity product being priced more attractively for male customers (see Oxera, 2011, p. 21) . The General Treatment Act, for example, restricts unequal premiums based on pregnancy in private health insurance. In France, the Penal Code, the Insurance Code and Act Law, which allows young drivers to take out their first policy in the same bonus-malus category as their parents (Civic Consulting, 2010a, p. 154) . In Switzerland, various risk criteria were examined regarding discrimination, but not based on gender. The Insurance Contract Act is now being thoroughly revised.
The judgment of the ECJ is not legally binding for Switzerland and has no direct effect on insurance companies with activities in the Swiss market (Pärli, 2011, p. 159) . However, an anew debate on gender justice could follow the decision of the ECJ. Previous parliamentary initiatives in this context have failed, so far, in Switzerland due to the resistance of the National Council (Pärli, 2011, p. 159) .
Customer perspective
Survey description
The second part of our survey introduced in Section 2.2 focused on the four key insurance products and their gender-specific price differences (see also Appendix, Section 2). In that part, specific examples of prices for each gender group in each product line were provided to the participants. The respondents then rated those price differences on a scale from 1 to 4, where 1 means the "difference is too high" and 4 means the "difference is acceptable". In each product we chose an exemplary male and female customer and their relevant market premium offered by one of the largest insurance companies. In each country we considered the same premium levels and converted the values for the convenience of the respondents at the exchange rates applicable on the date of the survey. Consumers' assessment of price differences allows us to draw conclusions about the level of price sensitivity of customers with regard to gender differentiation. The results are reported in Table 2 .
Presentation of survey results and discussion
Let us first recall -as an introduction to the acceptance of the risk criterion gender in the pricing of insurance products -the approval rates regarding the use of the gender criterion presented in Section 2.2 (see Table 1 ). The highest acceptance for the use of the gender criterion is observed for motor insurance (overall acceptance rating of 3.25), followed by life insurance (3.01), health insurance (2.39) and annuity insurance (2.12). Thus, especially for health and annuity insurance, the use of the gender criterion is not well accepted (values below the neutral level of 3), or customers are less aware of the importance of the use of the gender criterion.
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Differences among lines of insurance
The results of the second part of the survey reported in Table 2 demonstrate low acceptance of genderbased price differences in the respondent countries. The respondents judge the price differences as too high (values below the neutral level of 2.5). That is especially true for term life insurance (average overall acceptance rating of 2.14) and annuity insurance (2.28). For private health (2.44) and motor insurance 4 Furthermore, the fact that the use of gender is favorable for women in respect to annuities, not favorable for women in case of a term or whole life insurance contract plays a role in the response. However, accordingly, the gender criterion should be rejected for every line of insurance because for the motor and private health insurance lines there are also differences in the premiums for both genders. In addition, it should be noted that the gender criterion is only the second most important risk factor after the age criterion in actuarial pricing of annuity and life insurance (see Oxera, 2011, p. II) . Thus, the age criterion has a more significant impact on mortality, e.g., due to increased illness and accidents, than the gender criterion and is classified as more relevant for insurance pricing (see Civic Consulting, 2010a, p. 59). Reported values denote the average and the standard deviation (given in parenthesis) of the survey results for each product line considered and for both gender groups (female, male) in each country. The grades are based on a four-point scale: 1 = difference is too high, 4 = difference is acceptable (see also the survey description in the Appendix). The number n denotes the number of respondents in each country-gender group. The significance of difference is given within gender groups in each country (denoted by stars) and between countries (denoted with letters). The letters refer to the countries in the presented order, i.e., A = United Kingdom, B = Germany, and so on. * or lowercase letters denote significance at the 5% level, ** or capital letters at the 1% level.
(2.51) price differentiation based on gender is less controversial. The average overall acceptance rating of 2.34 is below the neutral level of 2.5.
Differences between gender groups
Broken down by gender, the acceptance rates of price differentiation for men are higher for private health (overall male acceptance rating of 2.61) and annuity insurance (2.50). The opposite is true of female respondents for motor (2.61) and term life insurance (2.18), where women accept price differences.
The different response pattern is due to the large differences in compensation/benefits paid out for the insured event which are favorable, depending on the insurance line, to one or the other gender group. For example, men tend to accept price differences in private health insurance, where premiums for women are higher, while female respondents accept the price difference to their advantage for motor insurance.
Very significant differences between the answers of both genders are observable in all product lines and all five countries. The gender-specific difference is simply not significant for term life insurance among respondents in the U.K. and Italy.
Differences among countries
When analyzing the response behavior by country, the lowest acceptance of gender-based price differences is observable in France (average acceptance rating of 2.24). The majority of Italian male respondents accept the gender-based price difference for private health insurance (2.81). By contrast, the lowest acceptance rate is found for annuity insurance among French female respondents (1.88). The tendency of a different response behavior among French respondents compared to the other countries is also reflected when comparing the significance levels of differences in the various product lines. Especially for motor insurance the responses from France are found to be significantly different from those of the other four countries.
Correlation analysis
Finally, we present the findings from a correlation analysis of the ratings for the acceptance level of the gender attribute (part I of the survey) and the acceptance level of the corresponding price difference due to gender (part II). The highest correlation is found for motor insurance with a Pearson correlation coefficient of ρ = 0.44. This is followed by health insurance at ρ = 0.35, life insurance at ρ = 0.32 and annuity insurance with ρ = 0.13. Thus, respondents show the greatest acceptance of gender-based pricing difference for motor insurance. However, the general relevance and the explanation of main cost drivers to customers (e.g., claims adjustment expenses, administrative costs of risk assessment and underwriting as well as operational costs, like acquisition and portfolio commissions, see, e.g., Farny, 2011, pp. 46-47) still seem to play a central role in the insurance industry.
Summary of survey results
Our analysis of gender-based price differences shows that the majority of respondents in most countries judge these differences differently in the various lines of insurance. Price differences based on the gender criterion are less accepted in term life, annuity and private health insurance. Since the rating is based on a scale in which a rating of 2.5 corresponds to a neutral position, our results indicate that, consumers tend to consider the effective gender-based price differences too high (overall acceptance rating of 2.34). Only in motor insurance the average approval rate reaches 2.5 points. Furthermore, similarly to the general acceptance of the gender criterion, consumers of the group taking profit of the premium differentiation (i.e., paying a lower premium) less but still disapprove the amount of the price difference. Summing up, consumers accept the use of the risk criterion gender in premium calculation when asked about their general acceptance of differentiation criteria (see the results in 2.2 and the summary of survey results).
However, the amount of the premium differences is not accepted by consumers as soon as specific premium examples are given.
Possible implications of the ban on gender-based discrimination
The ECJ has issued a ruling definitively banning the use of the gender criterion in actuarial calculations for individual prices. The ruling may have important consequences for the insurance industry and customers in the EU. Irrespective of the stakeholder's perspective and of the definition of discrimination "a ban on a relevant risk-rating factor such as gender cannot be achieved without costs" (see ABI, 2010, p. 36) . In this section, a number of implications are discussed. Possible consumer behavior and potential responses from market players are outlined as well as possible further regulatory interventions. The implications of the definitive ban on gender-based discrimination are extensive for the insurance industry and may have a strong economic and legal impact on the individual product offering and pricing.
Customer reactions and adverse selection effects
Following the ban on gender-based discrimination, insurers and policyholders will have unequal access to information on gender characteristics, which may result in further adverse selection effects, as described by Akerlof (1970) . Even if the gender characteristic of customers is taken into account by the insurer at the overall portfolio level, adverse selection effects are enhanced, whenever one group of policyholders has to pay an increased risk premium for a statistically lower risk (Owiwo, 2011, p. 8) . This may have an impact on the demand for insurance products, at least for markets with low price inelasticity. In the extreme situation of full adverse selection, the subsidizing policyholder group (second group) will no longer take out any insurance policies at all (if not compulsory or critical (see Thiery and Van Schoubroeck, 2006, p. 199) ) and thus in the long run the portfolio may be formed solely by the members of the first group, which has a higher claims expectancy. Prices will be adjusted accordingly and finally only one price -the one for the more costly policyholder group -will remain. Furthermore, cross-subsidies between insurance groups of different genders are implied. The higher claims expectancy of the one group will be distributed to all other policyholders of the second group.
The resulting decrease in customer demand may lead to a future limitation on the product offering and to a possible withdrawal by competitors from certain less profitable product lines. Once insurance solutions have been abandoned, substitute products may become attractive. Forms of self-insurance or mutual/investment funds for retirement arrangements may be preferred. Overall, the insurance market may decrease in size along with the quality of the insurance benefits. These effects may be stronger in the annuity and life insurance market, as such insurance is not compulsory, unlike motor insurance, for example (Oxera, 2011, p. 36) . On the other hand, for compulsory insurance lines (e.g., motor insurance)
further moral hazard behavior may occur, meaning that excessive risks may be taken and that the average risk level may increase.
Finally, let us note that the ban on gender-based discrimination may also give rise to positive reactions from consumers. For example, customers may perceive the insurance industry as ethically and socially better or even more consumer-friendly -especially in light of the fact effective gender-specific price differences are less accepted.
Possible reactions by the insurance industry
From an insurance industry perspective, several new challenges arise. The invalidity of Article 5(2) of the Gender Directive has considerable consequences for product development and actuarial calculation. calculation of the risk of damage cannot only take place at the level of the insurance portfolio (including the consideration of gender). However, the definitive premium only represents a mixed tariff (which may be a weighted average by the gender-mix in the portfolio). The results are adverse selection of policyholders and hybrid product tariffs (Groupe Consultatif Actuariel Européen, 2011, p. 9) . Because the use of the gender criterion is no longer allowed, market distortion will result. Cross-subsidization will result from high-risk policyholders to low-risk customers.
To achieve an equitable spread of risks in their portfolio, insurers may provide increased direct incentives to specific target customers. Strategic marketing may then include gender-specific sales campaigns (e.g., in magazines with a strong gender-specific readership) and gender-specific individual productofferings (European Commission, 2012, para. 14) . In addition, insurance companies may make increasing use of risk criteria which are correlated with gender if they are independent risk factors, e.g., the size of a car engine for motor insurance (European Commission, 2012, para. 17) . The available customer data will be increasingly analyzed and correlated risk criteria developed without having to establish a direct reference to gender. Furthermore, the importance of the use of other risk factors independent of the gender criterion may increase, e.g., for motor insurance the length of the customer's driving experience, vehicle safety features and maybe (in the near future) driver tracking technology. These effects lead to a reduction of adverse selection, as the pricing will be based on several risk criteria (not including gender)
that may end up mapping risks more precisely than today's use of the gender criterion alone. We will keep in mind, however, even if this price ends up being more equitable, that one factor (namely gender) still remains unused. The transaction costs as well as the administration expenses and the risk premium may increase for insurance companies (Owiwo, 2011, p. 8 ).
An additional opportunity for portfolio selection is through the modification of the sales commission and through incentives to sales staff, e.g., higher commissions for acquiring customers from among the lower-risk gender (Deutsche Rück, 2011, p. 2) . The result can be a deliberate exclusion of customers in specific tariffs (e.g., private insurance, where acceptance of customers is not compulsory under applicable law) and hence an increase in the adverse selection phenomenon (Owiwo, 2011, p. 9) . 5 The termination option of existing contracts emphasizes this effect. Current customers may terminate their old contract and conclude a new one with the unisex tariffs if they are more favorable (depending on the product line and the individual gender) (see also Kokott, 2010, para. 81) . In particular, contracts that can generally be terminated at short notice may imply relatively fast reactions (see, e.g., yearly contracts for motor or private health insurance policies) and changes in the insurers' portfolio composition (Deutsche Rück, 2011, p. 2) . Brokers and their corresponding commission scheme for contract renewals may accelerate this trend. Hence, additional transactions costs will be paid by switching policyholders until a new equilibrium with one unisex price is finally established in the market (Owiwo, 2011, p. 9) . An increased premium level in unisex tariffs could merely cushion this effect. The aforementioned study by Oxera (2011) predicts that the gender-neutral uniform tariff could result in higher premiums for one or the other gender depending on product lines. On the one hand, a forty-year-old woman may have to pay more than 30% for life insurance, while a twenty-year-old woman could have to pay 11% more for motor insurance. On the other hand, a fifty-year-old man could pay 5% less for annuity insurance (Oxera, 2011, p. 25) .
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In an insufficiently competitive oligopolistic market, higher average prices due to market-sharing agreements may result. Gender-neutral premiums may be higher than the accumulated previous rates weighted for men and women because of adverse selection. In part, this is because it is more difficult to calculate an alternative risk criterion by collecting and evaluating data regarding the social and economic circumstances of an insured person and a risk premium may be leveled. Furthermore, those risk factors can change over time and, therefore, may indicate a higher uncertainty for insurers (Kokott, 2010, para. 66 ).
In addition, in the aforementioned preferred group of policyholders a "leveling down effect" may be observed and in the previously disadvantaged group a "leveling up effect".
The contemplated effects depend for example on the amount of the premium, the benefit differences, the transparency of premium calculation for policyholders and finally on the action that customers take to switch tariffs. It is expected that some customers will buy less insurance policies due to higher premiums. Policyholders with a better-than-average risk profile may churn, and the average risk may increase because of adverse selection (Owiwo, 2011, p. 8) . To cover the average risk probability and the 5 Thiery and Van Schoubroeck (2006, pp. 196-197) express skepticism regarding the subsidy-aversion phenomenon. In particular, the doubts concern the manageability of individual risk factors, the causal link between potential risk factors and the risk itself as well as the enhanced welfare effects of the use of different risk criteria in actuarial pricing and the increasing costs for developing alternative risk criteria.
6 With regard to the above one-sided approach, further research could indeed analyze the impact of unisex tariffs. Several papers and reports concern the experience of unisex tariffing in different countries and lines of insurance (see, e.g., Wallace, 1984; Brown, 1995; Nova Scotia Insurance Review Board, 2004; Curry and O'Connell, 2004) . uncertainty, insurance companies could adopt premium loading or raise the safety margin.
Regulatory intervention
The gender-neutral premium calculation requires major changes on the part of insurance companies. It may be expected that alternative risk criteria or combinations of risk criteria will take more precedence, e.g., "risk factors which might be correlated with gender, as long as they are true risk factors in their own right", for example for motor insurance, car engine size (see European Commission, 2012, para. 17). It therefore follows that a prohibition of the use of the single gender criterion does not automatically result in gender neutrality in insurance pricing (ABI, 2010, p. 40) . Such reactions from the insurance industry may lead to further governmental or regulatory intervention in pricing and product development (Civic Consulting, 2010b, p. 36) 
Conclusion
The remaining practice of actuarial calculation based on the gender criterion was examined by the ECJ in 2011. In this paper, we briefly summarize the framework of the ECJ ruling and the importance of risk differentiation from different stakeholder perspectives. We provide an overview on the use of several risk criteria in various countries and product lines and illustrate the implications of the ban on gender-based differentiation for the insurance industry.
The results of our consumer survey are presented in two parts. First, we examine the acceptance of differentiation criteria. The study shows that respondents in most countries accept the use of risk differentiation. The gender criterion is least accepted in pricing, closely followed by age. Especially for annuity and private health insurance the gender criterion is less accepted than other criteria. Second, we examine the acceptance of gender-specific price differences. The results illustrate that using gender criteria within the business lines health, annuity and term life insurance is not accepted by consumers as soon as the amount of prevalent price differences is compared side-by-side.
The implications of a prohibition on gender-based discrimination are substantial for actuarial calculation. As a result of cross-subsidies between insurance groups and adverse selection effects premiums may increase. A withdrawal by insurance companies and a limitation of product offering are possible.
Further regulatory intervention may intensify these aspects. • Customers with vehicles of specific makes are associated with higher administrative costs for the insurer (for example, a statistically higher number of calls to the call center). Due to these additional costs, customers in this group pay a correspondingly higher price to avoid all customers being charged more.
• Vehicles used to drive more kilometers each year have a greater risk of damage. Customers who drive a fewer number of kilometers each year therefore receive a price discount in accordance with the average lower risk of damage.
• The accident rate among young men is significantly higher -with otherwise comparable conditions -compared to women of the same age. Accordingly, young men pay a higher price than young women.
• The average life expectancy of smokers is around 10 years lower than non-smokers. The statistically lower life expectancy justifies a shorter time span for annuity payments in old age, and therefore a lower price.
• Policyholders with good and poor health have different life expectancies. Nevertheless, both groups receive the same annuity payments at the same price in old age.
• If women and men pay the same price for their annuity insurance over the same period of time, the annuity payments in old age should be the same for both genders. Differences in life expectancy and the resulting difference in the level of annuity payments should not be taken into consideration.
• People with a higher income statistically live longer than those with low incomes. When the insurer is establishing its prices, high-earning customers should pay higher prices for their annuity insurance than those with low incomes.
Term life insurance
• The life expectancy of women is on average five years higher than that of men. The lower probability of death for women of a certain age should be expressed in the form of lower prices compared to men of the same age.
• The mortality rates are strongly linked to the age of the individual: The probability of death among young people is much lower than among older individuals. The price of life insurance is significantly lower for young customers than older customers.
• The body-mass index, which measures body weight in relationship to body size, is used by many insurers as an attribute when calculating their prices. Overweight people pay higher prices, as they have a statistically worse risk profile.
• The customer's hobbies have an influence on their risk of accidents or death. A customer who pursues a riskier type of sport (for example, combat sports) or a riskier hobby (for example, handling snakes) will therefore pay a higher price.
Health insurance
• Public health insurance as part of social insurance is the same for all policyholders, although the costs to be assumed are different depending on age and gender. These subsidizations between genders and age groups are appropriate in public insurance.
• Pregnancy and birth have an influence on higher health costs for women. In some countries, these health-specific costs of both genders are covered equally, i.e., men subsidize the prices generated by women. In the case of private health insurance (for example, single bedrooms and treatment by the head physician at the hospital), women should pay higher prices than men.
• Depending on the age group, average health costs vary in private health insurance. For this reason, the prices are generally based on the age of the policyholder. This categorization is a justifiable distribution of risks.
• Health levels and existing health problems are relevant when determining the risk profile of the customer. Justifiable pricing in private health insurance requires higher prices or exclusions in health cover for "bad" risks.
Acceptance of price differentiation (survey part II)
On 1st March this year, the ECJ of justice decided that, from the end of 2012, insurance companies will no longer be permitted to apply gender as an attribute when establishing prices for their products.
The basis for this decision is the equal rights of both genders before the Court. Below, we have listed examples about insurance prices for the four products assessed above, taking the differentiation of genders into account. Please assess the price differences provided as examples by considering whether you think the differences are acceptable. Please use the following scale: 1 = I think the difference is too high 2 = I think the difference is slightly too high 3 = I think the difference is fairly acceptable 4 = I think the difference is acceptable
Motor insurance: The accident rate among young men is significantly higher -with otherwise comparable conditions -compared to women of the same age. The 22-year-old male driver pays on average 900 GBP each year, while a woman of the same age only pays 700 GBP.
Annuity insurance: Men and women have different life expectancies. For a lump sum payment of 90 000 GBP at the age of 55, a 65-year-old woman will receive 400 GBP on a monthly basis from the beginning of her retirement, while a man of the same age will receive 450 GBP.
Term life insurance:
The life expectancy of women is higher than that of men. An insurance policy with the lump sum payment of 90 000 GBP in the event of death costs 160 GBP a year for a 40-year-old man and 110 GBP for a woman of the same age.
Private health insurance (single-bed rooms and head physician treatment at the hospital): Pregnancy and birth have an influence on increasing health costs for women. Due to these costs associated with a specific gender, a 30-year-old woman will pay on average 80 GBP per month, while a man of the same age will pay only 70 GBP.
